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Low-income countries are plagued by a high burden of preventable and curable disease as well as unmet need for
healthcare, but detailed microeconomic evidence on the relationship between supply-side factors and service use is
limited. Causality has rarely been assessed due to the challenges posed by the endogeneity of health service
supply.
In this study, using data from Mozambique, we investigate the effect of healthcare service availability, measured as
the type of health facilities and their level of staffing and equipment, on the individual decision to seek care. We
apply an instrumental variable approach to test for causality in the effect of staff and equipment availability on the
decision to seek care and we explore heterogeneous effects based on the distance of households to the closest
health facility.
We find that living in the proximity of a health facility increases the probability of seeking care. A greater availability
of referral health services in the locality has no significant effect on decision to seek care, while greater availability
of staff and equipment increases the probability of seeking care when ill. Demand side barriers to health care use
exist, but have a smaller impact when health care services are available within one hour walking distance.
Keywords: Health seeking behaviour; Demand for health care; Health care availability; Reverse causality;
Instrumental variables; MozambiqueIntroduction
Despite the high burden of preventable and curable dis-
ease in Low and Middle-Income Countries (LMICs) [1],
there is considerable unmet need for health care [2].
Service availability is still limited and numerous barriers
to access exist [3], preventing service use especially for the
poorer socio-economic groups [4, 5]. Given these prem-
ises, exploring the determinants of service utilisation is
central to identifying the causes of inequalities in health
and health care. Especially where service provision is con-
strained and unequal across geographic areas, quantifying
the causal effect of health care supply on use is key to
understand inequity in all dimensions of health care finan-
cing and provision. Identifying the separate effects of* Correspondence: laura.anselmi@manchester.ac.uk
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may provide indications to policy makers about the most
effective levers to increase access and encourage the use
of services when needed.
The empirical literature on the determinants of health
care use in LMICs has mostly relied on household survey
data. Health seeking behaviour has been analysed by esti-
mating the individual probability of seeking care when ill,
or the probability of choosing a specific type of provider
[6–11]. Due to the limited data on health care services
available to the household, most studies have focused on
the influence of demand-side factors, including individual
demographic and socio-economic characteristics, as well as
the indirect cost of using services, proxied by the travel
time to the nearest health facility (HF). This body of litera-
ture highlights the existence of demand-side barriers to ser-
vice use such as household geographic remoteness (and
therefore difficulties in reaching the providers), low educa-
tion levels, cultural aspects and poor economic conditions.e is distributed under the terms of the Creative Commons Attribution 4.0
rg/licenses/by/4.0/), which permits unrestricted use, distribution, and
e appropriate credit to the original author(s) and the source, provide a link to
changes were made.
Anselmi et al. Health Economics Review  (2015) 5:26 Page 2 of 13A limited number of quantitative empirical studies have
analysed how aspects of access to or quality of health
services supply affect the demand for health care [8–11].
The existing studies have so far captured the effects of
availability and affordability, two key dimensions of access
to health care [12]. Affordability has been proxied by user
fees [8, 13], while availability has been measured through
structural indicators, such as the number, type and condi-
tions of health infrastructure [9] and the availability in
HFs of staff [10], equipment [14] and drugs [9, 11]. Fewer
studies have analysed the impact of quality on service use,
using measures of technical quality, such as staff adher-
ence to the treatment protocol [10, 15], or patients’ per-
ceptions of quality [16]. Although HF characteristics have
been interpreted as proxies for structural quality, it could
be argued that they are capturing health care availability
through the HFs’ capacity for service provision. The
evidence points to the existence of a positive correlation
between the availability and quality of health services and
their use [9, 10, 14].
Most of the existing studies assess the correlation be-
tween supply and use of health care services but they
are not able to determine the causal impact of supply
factors on health care use due to potential reverse caus-
ality. Indeed more and better resources for service
provision are likely to be allocated where use is higher.
Although the endogeneity of health care services supply
has been acknowledged in the literature [17, 18], the
issue has been addressed in only one of the studies look-
ing at the determinants of health care seeking in LMICs.
Kumar et al. (2014) [19] used an instrumental variable (IV)
approach to estimate the causal impact of the household
distance to the HF (interpreted there as a measure of ac-
cess) on institutional deliveries.
In this study, we seek to investigate the effect of health
service availability on the decision to use health care when
ill. We use household survey and routine HF data from
Mozambique and measure health service availability along
two dimensions: the type of HF available in the locality
where a household lives (i.e. lower-level HFs providing
only basic primary care vs. higher-level HFs providing
extended primary and secondary care) and their resources
in terms of staff and equipment, as a proxy for their
capacity for effective provision of care. We consider the
number and type of HFs to be fixed and exogenous in the
period covered in this study, which would not allow for
adjustment of health care supply to utilization patterns.
However, since staff and equipment could be allocated to
HFs where service use is higher there is an endogeneity
problem which we overcome by following Kumar et al.
(2014) [19] and using an instrumental variable approach.
Specifically, we use the availability of housing for personnel
as an instrument for staff and equipment. Finally, we
explore heterogeneous effects by carrying out the analysisseparately on the sub-samples of individuals living close
(less than one hour walking time) and far (more than one
hour walking time) from the nearest HF.
This study contributes to the existing literature in two
ways. First, it adds to the limited evidence on the effect of
health care supply on health seeking behaviour in LMIC,
and in particular in Mozambique. Second, we test for
causality in the relationship between health service avail-
ability and use through an instrumental variable approach.
The next sections describe the study setting and the data,
present the methods and the results and discuss and
conclude.
Setting and data
Country setting
Mozambique is a sub-Saharan country with a population of
26 million. After independence from Portugal in 1975 and
a subsequent civil war which lasted until 1992, the country
has experienced peace, sustained economic growth over
6 % per annum and improvements in socio-economic indi-
cators. For example, between 1997 and 2007, the GDP rose
from 236 to 454 USD per-capita, the share of population
living below the poverty line felt from 69 % to 55 % and the
primary school completion rate increased from 22 % to
77 % (MPD, 2010).
Health care provision progressively expanded and health
indicators improved. The number of health facilities in-
creased from 1,210 in 2004 to 1,392 in 2011 and the num-
ber of doctors from 424 in 2000 to 1106 in 2010. Infant
and under-five mortality reduced from 106 to 64 per thou-
sand live-births and from 158 to 97 per thousand live-
births between 1996 and 2011 [20]. However, life expect-
ancy is still low (49 years), and similarly to other LMICs,
the burden of disease is still high and predominantly consti-
tuted by preventable and curable diseases, most notably
HIV/AIDS, malaria and respiratory diseases (IHME, 2013),
which are also among the major causes of under-five mor-
tality [21]. Inequalities in health and health care use still
exist, and appear to be related to household socio-
economic indicators (mainly wealth and education) and in-
equalities in health care availability across provinces and
districts [22–25].
Health care is mostly publicly funded and provided.
Central, provincial and district levels constitute the
backbone of the top-down hierarchical health sector
organization. Specialised care is managed at provincial
level and provided by central or provincial hospitals, while
primary and secondary care are managed at district level
and provided by district hospitals, health centres and
clinics. Clinics provide only basic primary care, health
centres provide inpatient and general medicine consult-
ation, while district hospitals provide also small surgery.
At least one health centre is available in most districts par-
ticularly where a district hospital is not. During the time
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care was limited to a few clinics, mainly concentrated in
the capital [23].
Inequalities in the supply of health services in
Mozambique are a reflection of disparities across provinces,
districts and localities in the number and type of HF, as well
as of human, financial and physical resources, such as
drugs, consumables and equipment [22, 25, 26]. National
directives from the MoH set the classification of HFs as
well as, for each type of HF, norms for the minimum staff
and equipment requirements based on the minimum in-
puts required to deliver the health care that a HF ought to
provide to the population in the catchment area [27]. To
improve recruitment and retention of professional health
care workers outside the capital city Maputo, houses should
be made available to mid- and high-level staff next to the
HFs where they are working [28]. Despite these existing
norms, lack of adequate equipment, staff and housing
options are widespread across HFs in the country, and
much more prevalent in some provinces and districts than
others [25, 26].
User fees in public HFs are low: in local currency, Mo-
zambican Meticais (MZM) 2 and MZM 1 for outpatient
consultation in urban and rural areas, MZM 5 for all drug
prescriptions and MZM 10 for inpatient care (equivalent to
USD 0.07, USD 0.04, USD 0.16 and USD 0.32 respectively)
and exemptions cover the large majority of the population
[23]. Although higher fees are applied to prevent unreferred
access to district and provincial hospitals (known as
“bypassing”), anecdotal evidence of unreferred cased in
district hospitals and provincial hospitals exist. Indeed,
when individuals have access and can afford user fees they
may decide to go directly to hospitals which offer a wider
range of services and have extended working hours [23].
Beyond the limited direct costs implied by user fees, the in-
direct cost implied by distance from the HF and low levels
of education and income limit the use of health care ser-
vices [6, 7]. Provincially and temporally limited evidence
suggests that the presence of trained health personnel in
HF may influence institutional deliveries but not the use
of outpatient care [14].
Data
In this study, we use data on health care utilisation and
on individual, household and community characteristics
from the 2008/2009 household budget survey [29]. The
sample consists of 10,831 households and 51,188
individual observations (9,362 households and 45,356 in-
dividuals in 847 communities excluding Maputo City)
and is representative at provincial and urban and rural
areas level. Data were collected through household and
community questionnaires administered in the 599 rural
communities. As in similar surveys, information on
health care seeking (decision to seek care and choice ofprovider) is available only for individuals who reported
illness in the past two weeks. Following the approach
adopted in most of the existing literature, we restrict the
sample of the analysis to those individuals who reported
illness in the recall period. Measures of household (real)
consumption per capita, spatially and temporally ad-
justed, were calculated by the Ministry of Planning and
Development (MPD) for the third national poverty as-
sessment, based on the Household Budget Survey 2008/
2009 data [30, 31]. Adult equivalence scales were also
provided by the MPD [32]. Data on HFs are derived
from the National Health Information System [33] as
provided by the Ministry of Health (MoH) in June 2012.
A complete list of existing HFs is available for 2009, with
information on staffing, equipment and housing for
personnel. We verified the existence of each HF and its
location based on a census of HFs undertaken in 2007
[34] and resolved mismatches through consultation with
the relevant provincial or district directorates of health.
Since routine data collected at local level may be biased
and resource availability may be understated in less
resourced HFs, to minimize inconsistency and bias, we
cross-checked information on availability of staff and
equipment across all available years (2008, 2009, 2010
and 2011). When a large discrepancy was found, the
2009 value was substituted with the average across the
four years, to avoid using data that reflect availability in
an exceptional period rather than a typical one. If the
discrepancy was found for one year only, the exceptional
year was excluded from the calculation if the average. A
total number of 1,261 HFs providing primary and sec-
ondary care constituted the database in 2009. Data for
the HF located in four districts (Mecula, Ibo, Tambara,
Massingira), where less than one percent of the national
population live, were not available and the districts were
excluded from the analysis.
Information about the recommended minimum service
coverage, staffing, equipment and availability of staff hous-
ing for each type of HF were extracted from official docu-
ments [24, 27, 28] and used to calculate for each item the
ratio of the actual availability and the minimum set by
norms. The norms used as a benchmark for the items in-
cluded in the HF routine data are the following (reported
for clinics, health centre and district hospitals respectively):
health workers with basic level health training: 6, 13, 39;
medium level health training: 1, 9, 29; high level health
training: 0, 1, 9; and availability of an autoclave: 1, 1,1;
bike: 2, 2, 2; motorbike: 0,1,9; and houses for staff: 0,1,9.
Since the Household Budget Survey does not provide
information on the specific HF visited by individuals, we
merged household survey and HF data at the locality
level. In 2009, excluding Maputo City, the country was
organised in 10 provinces, 142 district administrations
and 1272 localities. Districts comprise between 1 and 22
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50,000 people, except for some urban localities which
cover up to 150,000 people. The organization of the
public health sector referral system and the limited pres-
ence of alternative care providers led us to focus on the
decision to visit a public HF providing outpatient care
when ill. We assume that individuals visit the closest
HF. Since most HF catchment areas fall within the
administrative boundaries of the locality of residence, we
assume that the closest HF is within the locality of resi-
dence of the household.
Because of their unusual pattern of health service
provision and peculiar demographic and socio-economic
characteristics compared with the rest of the country,
we excluded Maputo City and Matola from the analysis
Methods
Estimating the probability of seeking care
The economic analysis of health care use has so far been
rooted in a random utility model framework [35, 36],
where individuals maximize their utility according to
preferences over health and the consumption of other
goods, conditional to their budget constraint, which in-
corporates individual income and the prices of consum-
ables. The individual utility function can therefore be
written as:
Ui ¼ Hi ;Zið Þ ð1Þ
where Hi is health status, which depends on the decision
to seek care, and Zi is the bundle of other goods con-
sumed by individual i.
Individuals derive indirect utility from health care
through the improvement of their health status and they
choose from the affordable combinations of health care
and other consumables the one that maximizes their utility:
Ui ¼ max US1i ;US0i
  ð2Þ
where US1i and U
S0
i are the utility levels associated with
using health care or not.
Since both Hj and Zj depend on a set of individual,
household and community characteristics, including health
care use, using a latent variable approach, we defined the
observed decision to seek care as a function of the observed
determinants of health care demand and supply:
yicl ¼ US1i −US0i ¼ α1 þ β1 Xicl þ β2Dcl þ β3 HLFl þ β4HREl þ εicl
Sicl ¼ 1 if y

icl≥ 0
0 if yicl < 0
 ð3Þ
where yicl is the unobserved difference between the util-
ity from seeking (US1i ) and not seeking care (U
S0
i ), and
Sicl is a dummy taking value 1 if the individual i, incommunity c and locality l, is better off when seeking
care from a public provider, and 0 vice versa. Due to the
lack of additional information we assume that each epi-
sode of health care seeking is an initial contact and we
do not consider follow-up visits.
HLFl and HREl, capture the supply-side characteristics
in locality l, where we assume that the HF closest to the
household is located. HLFl is the proportion of higher
level HFs (health centre and district hospital) out of all
HFs in locality l and accounts for the type of service
which is accessible. HREl is an index of HF staffing and
equipment, to account for technical quality of the ser-
vice provided. HREl is measured as the ratio of available
to minimum staff and equipment required by norms
averaged across the following six dimensions: basic,
medium and high level trained health cadres hired by
the government, functional motorbike, car and auto-
clave. To capture the complementarities between human
resources and equipment inputs in service delivery,
we attributed the same weight to all dimensions. For lo-
calities with more than one HF, we calculated HREl by
averaging across HFs and based on the assumption that
individuals would visit the closest HF in the same dis-
trict we imputed HLFl and HREl using the equivalent
average figures at district level for localities without HF.
User fees are not included here as supply-side determin-
ant of service use since they are minimal and we do not
expect variability across HFs.
Dcl includes a set of dummies for the time required to
walk between the community and the closest HF. Three
dummies are defined according to the following thresh-
olds: 0–59 minutes, 60–119 minutes and 120 minutes or
more, which we used as the reference category. Distance
from the closest HF was set to 0–59 minutes for
households in urban areas to which the community
questionnaire did not apply but where HFs are more
concentrated. Distance from the HF, as well as transport
availability and employment conditions, defined below,
capture the indirect costs of using health care.
Xicl is a vector of additional individual, household and
community characteristics:
– Gender and age to account for specific health care
needs;
– Two non-mutually exclusive dummies for self-
defined employment to account for the monetary
and time opportunity cost of taking time off to visit
a HF: permanently employed (versus seasonally or
occasionally) and non-remunerated housekeeping
worker.
– The highest level of education attained among
household members, measured by years of
schooling, as a proxy of social status, was preferred
to the commonly used level of education of the head
of household who in the specific context often had
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disruptions;
– The household adult equivalent consumption per
capita, log-transformed to allow for nonlinear
effects, to capture the economic condition;
– The average number of household members per
room, to capture the availability of assets which is
not captured by and may diverge from consumption
measures of economic status [37];
– The availability of a latrine in the house, to account
for household access to sanitation;
– The availability of public transport reaching the
community, to account for geographic remoteness
and ease of travelling to, and accessing, a HF;
– The month of the interview, corresponding to the
month of the reported illness, to account for disease
seasonality.
From the empirical specification shown in (3) we esti-
mated the probability of seeking care, using a probit
model:
Pr Sicl ¼ 1jXicl; Dcl; HLFl; HRElð Þ ð4Þ
¼ Φ α1 þ β1 Xicl þ β2Dcl þ β3 HLFl þ β4HREl
 
We corrected for clustering at the locality level, the
lower administrative level which incorporates villages
with similar characteristics in terms of health care and
other public service provision, and we included dummies
for province fixed effects. The analysis was carried out
using Stata 13.Using an instrumental variable to test for causality in the
effect of health services availability
We use an instrumental variable (IV) approach to test
for causality in the relationship between health care
availability and the decision to seek care.
The availability at the HF of staff houses in good phys-
ical condition was selected as an instrument for the
availability of staff and equipment. Since it has no ef-
fect on the individual decision to seek care other than
through the availability of staff and equipment, for
which is it is a good predictor, the availability of staff
houses satisfies both the relevance and external valid-
ity conditions [38].
Indeed, staff housing is an important non-financial
benefit for the retention of human resources in rural
areas [39]. In Mozambique, according to a recent study,
after salary, the availability of housing is the most im-
portant incentive for health workers to accept a place-
ment outside of the capital [40]. Housing for personnel
is therefore likely to increase health care personnel in
the HF, and in turn equipment and other resources, suchas drugs [41], which likely depend on the presence of
HF staff.
Furthermore, since 2007, districts have been given au-
tonomy to build clinics and staff housing, and started at
the same time to receive decentralised financial re-
sources from the Ministry of Finance for small local ini-
tiatives, for which the prioritization criteria were not
fixed. Decisions on allocations would ultimately depend
on the quality of the investment proposal. New houses
for personnel were frequently built and old houses refur-
bished, given the relatively small investment required
and the potential gain from attracting extra health staff
[23]. Because of the decentralization of responsibilities
and financial resources , the distribution of staff housing
does not depend exclusively on provincial or national
health administrations (MISAU, 2012c) and is therefore
not potentially correlated with the patterns of service
use.
We estimated an IV probit model which includes a set
of two equations: the first estimates the probability of
seeking care, as previously described in equation (3), and
the second predicts HF staff and as a function of hous-
ing for personnel as well as of the other independent
variables:
yicl ¼ α1 þ β1 Xicl þ β2Dcl þ β3 HLFl þ β4HREl þ εicl
HREl ¼ γ0 þ γ1 Xicl þ γ2Dcl þ γ3 HLFl þ γ4 HSl þ vicl
Sicl ¼ 1 if y

icl≥ 0
0 if yicl < 0

As in (3), Sicl is a dummy taking value 1 if the individ-
ual i, seeks care from any public provider and 0 vice
versa, HLFl and HREl capture supply-side characteristics,
Dcl is the set of dummies capturing the distance from
the closest HF and Xicl is a vector including other
demand-side characteristics and controls, as in (3). HSl
is the ratio of available staff housing to the minimum set
by norms for each type of HF. In localities where more
than one HF is available, we average housing availability
across HFs and in localities where no HF is available, we
inpute the average across all district HFs.
After estimating the model, we checked for the endo-
geneity of HREl by looking at the Wald test of exogene-
ity, which in the case of a single endogenous variable
reduces to testing the null hypothesis of no correlation
(rho) between the error terms of the first and second
equations, εicl and vicl . A significant rho and a Wald test
rejecting the null hypothesis of exogeneity would suggest
endogeneity of HF staff and equipment [42]. A signifi-
cant coefficient associated with HSl (γ4) and an F statis-
tic of the first-stage OLS regression greater than 10
would suggest that HSl is a non-weak instrument [42].
(5)
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availability
To explore the heterogeneity in the effect of health care
availability, we estimated the effect of staff and equip-
ment availability on the decision to seek care separately
for the two-subsamples of households according to their
proximity to a HF. Households are considered close to
and far from a HF if it can be reached in less than one
hour by foot and vice-versa.
Results
Individuals reporting an illness during the two weeks
preceding the interview represent 13 % of the whole sur-
vey sample. Of these, 61 % sought care from a public
HF, while only 3 % sought care from other providers
(see Table 1 for descriptive statistics). 92 % of all individ-
uals and 97 % of those residing within one hour of the
closest HF live in a locality with at least one HF. Around
80 % of the HFs are clinics and they have 77 % and 60 %Table 1 Descriptive statistics for individuals ill in the two weeks prio
Variable
Service utilisation
Number of visits to HF (previous month)
Seeking care from a public HF
Seeking care from other providers
Demand-side characteristics
Woman
Age
Highest level education in household (years schooling
Employed in permanent work
Employed in non remunerated housekeeping work
Household adult equivalent consumption per-capita (MZM per day)
Number of household members per room
Latrine in the house
Transport reaching the community
Urban
Supply-side characteristics
1 hour time distance from closest HF
2 hours time distance from closest HF
More than 2 hours time distance from closest HF
HF in locality of residence
Percentage of HCs and DHs among HFs in locality
Percentage of HC s and DHs among HFs in district
HF staff and equipment index (locality average)
HF staff and equipment index (district average)
HF housing availability index (locality average)
HF housing availability index (district average)
Number of observations: 6,034
HC: health centre, DH: district hospitalof the minimum staff and equipment and staff housing
set by norms. Greater variability is observed across local-
ities, rather than across districts, and the mean house-
hold characteristics appear to be an average between the
60 % of the population living within one hour walking
distance from a HF and the remaining 40 %.
Table 2 presents the results from the probit and IV
probit models estimated on the whole sample. The pro-
bit model (Column 1) shows that living in proximity of a
HF increases the probability of seeking care when ill,
while neither the type of HF available in the locality nor
their staff and equipment affect the decision to seek
care. Among the demand side characteristics, as ex-
pected, having better education, income and assets, be-
ing permanently employed, living in a house with latrine
and in a community reached by public transport, all in-
crease the probability of seeking care when ill. Interest-
ingly, being employed in unpaid housekeeping work and
residing in urban area reduce the probability of seekingr to the interview, Mozambique 2009
Mean SD Min Max
0.75 0.83 0.00 15.00
0.61 0.49 0.00 1.00
0.03 0.18 0.00 1.00
0.58 0.49 0.00 1.00
24 22 0 99
5.44 3.23 0.00 18.00
0.44 0.50 0.00 1.00
0.20 0.40 0.00 1.00
33 33 1 921
1.98 1.23 0.03 10.00
0.58 0.49 0.00 1.00
0.63 0.48 0.00 1.00
0.37 0.48 0.00 1.00
0.60 0.49 0.00 1.00
0.08 0.28 0.00 1.00
0.31 0.46 0.00 1.00
0.92 0.28 0.00 1.00
0.23 0.24 0.00 1.00
0.18 0.11 0.33 1.00
0.50 0.26 0.00 2.13
0.47 0.18 0.19 1.25
0.60 0.89 0.00 10.00
0.60 0.62 0.00 3.38
Table 2 Determinants of the decision to seek care when ill,
Mozambique 2009
Probit IV-Probit
2nd stage 1st stage
Supply-side characteristics
Percentage of HCs and
DHs among HFs in locality
0.042 0.033 −0.118
(0.038) (0.040) (0.077)
HF staff and equipment
index (locality average)
0.043 0.122
(0.029) (0.083)
HF availability of housing
(locality average)
0.098***
(0.023)
HF time distance: < 1 hour 0.184*** 0.182*** 0.016
(0.026) (0.026) (0.019)
HF time distance: 1–2 hour 0.053 0.050 0.034
(0.033) (0.034) (0.028)
Demand-side characteristics
Woman 0.011 0.011 0.000
(0.014) (0.014) (0.005)
Age −0.005*** −0.005*** 0.000
(0.001) (0.001) (0.001)
Age squared 0.000*** 0.000*** 0.000
(0.000) (0.000) (0.000)
Higher level education
attained in household
0.012*** 0.012*** 0.005*
(0.003) (0.003) (0.003)
Employed in permanent
work
0.061*** 0.063*** −0.015
(0.020) (0.020) (0.013)
Employed in housekeeping
work
−0.046** −0.046*** 0.002
(0.020) (0.019) (0.009)
Log household
consumption per-capita
0.032*** 0.031*** 0.014*
(0.010) (0.010) (0.008)
Number of household
members per room
−0.014** −0.014** −0.001
(0.006) (0.006) (0.004)
Latrine in the house 0.029* 0.030* −0.007
(0.017) (0.017) (0.014)
Transport reaching the
community
0.069*** 0.068*** 0.016
(0.025) (0.025) (0.018)
Urban −0.052** −0.060** 0.138***
(0.025) (0.025) (0.039)
Constant Yes Yes Yes
Province dummies Yes Yes Yes
Month dummies Yes Yes Yes
Table 2 Determinants of the decision to seek care when ill,
Mozambique 2009 (Continued)
Observations 6,026 6,026
Pseudo R-Squared 0.090
Log pseudolikelihood −3676.406 −2916.161
Rho −0.054
Standard error (0.056)
Wald test of exogeneity(a) 0.333
p-value 0.397
F-test first stage(a) 18.697***
Average marginal effects reported
1st and 2nd Stage refer respectively to the reduced-form and
structural equations
Standard errors corrected for intra-cluster correlation at locality level
in parentheses
(a)Adjusted for clusters (N = 452)
HC health Centre, DH district Hospital
***p < 0.01, **p < 0.05, *p < 0.1
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straints and greater availability of alternative providers.
The IV probit model (Columns 2 and 3) rules out the
hypothesis of reverse causality bias in the probit esti-
mates. Indeed the significance of the coefficient associ-
ated with the ratio of available to minimum number of
houses in the first stage of the IV probit and the F-test
(F = 18.7) confirm that it is a not a weak instrument.
The Wald test (p = 0.397) result suggests that HF staff
and equipment is not endogenous in the first place and
the probit estimates are more efficient and should
be preferred to the IV estimates [42]. The coefficient as-
sociated with HF staff and equipment in the probit esti-
mates can be given causal interpretation. Even if
we were to follow stricter criteria suggesting that the dif-
ference between the probit and IV probit coefficient as-
sociated with the availability of staff and equipment
could per se be a sign of endogeneity [42] and therefore
prefer the IV probit coefficient, we would still find a
non-significant effect but a larger coefficient.
Table 3 shows the results of the probit models estimated
on two sub-samples of individuals, living within one or
more than one hour from the closest HF. Three findings
emerge from the probit estimates on the subsample of
individuals living close to a HF (Column 1). First, as be-
fore, the type of services provided in the locality has no
significant effect on the decision to seek care. However,
the availability of staff and equipment in local HFs has a
positive and significant effect on the decision to seek care,
with a marginal effect of 0.075. The latter corresponds to
an increase of 0.00075 for each extra percentage point of
the ratio of available to minimum HF staff and equipment.
Since on average HF currently have only 50 % of the staff
and equipment set by norms, reaching the minimum set
Table 3 Effect of supply-side characteristics on healthcare
seeking according to distance from the closest health facility,
Mozambique 2009
Hhold lives within
1 hour from HF
Hhold lives more than
1 hour from HF
Probit Probit
Supply-side characteristics
Percentage of clinics
among HFs in locality
−0.025 −0.077
(0.050) (0.063)
HF Staff and Equipment
index (locality average)
0.075*** −0.060
(0.029) (0.061)
HF time distance:
1–2 hour
0.054
(0.036)
Demand-side characteristics
Woman 0.026 −0.014
(0.017) (0.020)
Age −0.004*** −0.007***
(0.001) (0.002)
Age squared 0.000** 0.000
(0.000) (0.000)
Highest level education in
hhold (years schooling)
0.009*** 0.018***
(0.003) (0.005)
Employed in permanent
work
0.045** 0.085**
(0.021) (0.037)
Employed in
housekeeping work
−0.046* −0.038
(0.028) (0.027)
Log hhold consumption
per-capita
0.028** 0.047**
(0.011) (0.020)
Number of hhold
members per room
0.006 −0.039***
(0.010) (0.008)
Latrine in the house 0.034 0.017
(0.024) (0.026)
Transport reaching the
community
0.106*** 0.052
(0.037) (0.032)
Urban −0.060**
(0.025)
Constant Yes Yes
Province dummies Yes Yes
Month dummies Yes Yes
Observations 3,597 2,429
Pseudo R-squared 0.040 0.070
Log pseudolikelihood −2,079.49 −1,557.05
Average marginal effects reported
Standard errors corrected for intra-cluster correlation at locality level
in parentheses
Number of clusters: 1 hour walking distance: 234, more than 1 hour walking
distance: 281
HC health Centre, DH district Hospital
***p < 0.01, **p < 0.05, *p < 0.1
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seeking care for those who live near a HF by 0.04.
The probit results for the population living further away
from HFs (Column 4) show that neither the type of
services available in the locality, nor the availability of staff
and equipment have a significant effect on the decision
to seek care. Unlike in the analysis performed on the
whole sample, employment in housekeeping work, the
availability of a latrine in the house and of public transport
reaching the community have no significant effect for
those living faraway from a HF. The non-significant effect
of transport availability in the sub-sample considered
here suggests that if the HF is further away the op-
portunity cost to reach it may be so high that travel-
ling to it would not be considered an option.
Robustness checks
We carried out five additional analyses to test the ro-
bustness of our results to the assumptions made and
the methods chosen. The marginal effects associated
with the two measures of availability of health services
used throughout this paper, obtained by re-estimating
all models for each robustness check, are summarized
in Tables 4 and 5.
First, since in settings with a number of different pro-
viders individuals may not automatically seek care from
the closer one, but rather seek higher quality of care
[43], we allow for individuals to seek care from a HF in
their district rather than locality of residence and used
district measures of health care availability. The coeffi-
cient associated with the availability of staff and equip-
ment in these models is still significant and larger.
However, the Wald test indicates endogeneity and hous-
ing for personnel is a weak instrument in this model, in-
dicating that caution should be taken in inferring a
causal relationship at district level. The level of service
availability in a district has a positive and significant ef-
fect on care seeking.
Second, since in provincial capitals health care provision
is notoriously more heterogeneous and housing allow-
ances may be given to staff instead of providing accommo-
dation, we excluded the provincial capital districts from
the sample. The marginal effect of district average HF staff
and equipment on the decision to seek care for individuals
living in proximity of a HF is still positive, and even larger,
and the proportion of HFs offering a higher level of ser-
vices has a positive and significant effect for the whole
sample, as well as for those living in proximity of a HF. In
this specification the Wald test confirms exogeneity of the
availability of staff and equipment.
Third, we used an alternative HF staff and equipment
measure where we weight each of the six dimension
using factor scores obtained from a principal component
analysis (PCA). PCA is a multivariate statistical technique
Table 4 Summary of robustness checks results for health care
availability: average marginal effects associated with the
percentage of clinics among HF in a locality or district,
Mozambique 2009
Whole
sample
Hhold lives
within 1 hour
from HF
Hhold lives more
than 1 hour
from HF
Probit Probit Probit
Main model
Percentage of HC and DH
among HFs (in locality)
0.042 0.025 0.077
(0.038) (0.050) (0.063)
Percentage of HC and DH
among HFs (in district)
0.57* 0.137 0.272
(0.085) (0.092) (0.222)
Excluding provincial capitals
Percentage of HC and DH
among HFs (in locality)
0.037 0.011 0.077
(0.042) (0.060) (0.063)
Percentage of HC and DH
among HFs (in district)
0.236* 0.243* 0.272
(0.121) (0.142) (0.221)
Village cluster SE
Percentage of HC and DH
among HFs (in locality)
0.042 0.025 0.077
(0.038) (0.050) (0.056)
Percentage of HC and DH
among HFs (in district)
0.157* 0.137 0.272
(0.092) (0.098) (0.209)
District cluster SE
Percentage of HC and DH
among HFs (in locality)
0.042 0.025 0.077
(0.038) (0.055) (0.061)
Percentage of HC and DH
among HFs (in district)
0.157** 0.137 0.272*
(0.081) (0.100) (0.150)
Average marginal effects reported
Standard errors corrected for intra-cluster correlation at locality level in
parentheses when not differently specified
Constant, HFs Staff and Equipment, Demand-side characteristics, Province and
month controls included
HC health Centre, DH district Hospital
***p < 0.01, **p < 0.05, *p < 0.1
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indicator by weighting each of them proportionally to how
much of the data variation they explain [44]. From the first
principal component we take the following weights for the
dimensions included: motorbike 0.4601, sterilizer 0.1888,
car 0.4052, high level trained cadres 0.0173, medium level
trained cadres 0.5054, basic level trained cadres 0.5769.
Results confirm previous findings. However, the average
marginal effect of HF staff and equipment is now smaller
suggesting that the estimated impact is sensitive to the
measures of health care availability and their combination.Nevertheless, lacking precise information on the relative
weight of each dimension of health care availability there
is no reason to believe that the relevance of each dimen-
sion of health care availability in explaining sample vari-
ability in the observed HF staff and equipment, would
reflect their relevance for health care delivery.
Fourth, following the common practice [45], we cor-
rected for clustering of standard errors at the lowest
(village) and highest (district) levels to account for the
Household Budget Survey design and the hierarchal
organization of service provision, and found no rele-
vant changes in results.
Fifth, we tested for the consistency of the effect across
economic status, by including in the main model specifi-
cation the interaction terms between the measures of
health service availability and two dummy indicators for
the poorest or richest income quintile and found no sig-
nificant difference.
Discussion
In this study, we set out to analyse the effect of health
service availability, measured as the proportion of HFs
offering inpatient and secondary care and the availability
of staff and equipment in all HFs in the locality where
the household resides, on individual health-seeking be-
haviour. We tested for causality in the effect of staff and
equipment availability on the decision to seek care and
we explored heterogeneous effects based on the distance
of households to the closest health facility. We find that
living in the proximity of a HF increases the probability
of seeking care by 0.18. A greater availability of referral
health services in the locality has no significant effect on
the decision to seek care, while the availability of staff
and equipment in all HFs, although small, has a positive
and causal effect on the decision to seek care, but only
among those individuals who can reach a HF within one
hour. For them, an increase of 13 percentage points in
the ratio of the available to minimum staff and equip-
ment may lead to an increase of at least one percentage
point in the probability of seeking care when ill. The
lack of significance of breadth of services at the locality
level may partly be due to a lack of variation in services
provided at such a small level. However, the positive ef-
fect of a broader range of health services in a district is
in line with anecdotal evidence of bypassing the referral
system (i.e. visiting a higher level facility directly, with-
out visiting a primary care facility first) to visit a HF pro-
viding a wider range of services and therefore better
staffed and equipped in absolute terms [23].
For those living near a HF, the measure of health ser-
vice availability that matters relates to the actual avail-
ability of inputs to provide the services, first because
once distance is not a major barrier to use service, other
factors may play a bigger role, and second because they
Table 5 Summary of robustness checks results for health care availability: Probit and IV probit average marginal effects associated
with HF staff and equipment in locality and district, Mozambique 2009
Whole sample Hhold lives
within 1 hour
from HF
Hhold lives
more than
1 hour
from HF
HF staff and
equipment index
endogeneity
Instrument
strength
Probit IVProbit Probit Probit
Main model
HF staff and equipment
index (locality average)
0.043 0.122 0.075*** −0.060 Exogenous Strong
(0.029) (0.083) (0.029) (0.061)
HF staff and equipment
index (district average)
0.074* 0.464** 0.132*** −0.062 Exogenous except
for all sample
Weak
(0.042) (0.230) (0.044) (0.087)
Excluding provincial capitals
HF staff and equipment
index (locality average)
0.041 0.099 0.072** −0.060 Exogenous Strong
(0.031) (0.082) (0.034) (0.061)
HF staff and equipment
index (district average)
0.076 0.218* 0.155*** −0.062 Exogenous Strong
(0.049) (0.117) (0.059) (0.087)
PCA weighting
HF staff and equipment
index (locality average)
0.009 0.041 0.024** −0.027 Exogenous Strong
(0.010) (0.028) (0.010) (0.020)
HF staff and equipment
index (district average)
0.020 0.191* 0.041*** −0.022 Exogenous except
for whole sample
Weak
(0.013) (0.109) (0.014) (0.024)
Village cluster SE
HF staff and equipment
index (locality average)
0.043 0.122 0.075** −0.060 Exogenous Strong
(0.033) (0.087) (0.037) (0.059)
HF staff and equipment
index (district average)
0.074 0.464** 0.132** −0.062 Exogenous except
for whole sample
Weak
(0.053) (0.219) (0.059) (0.091)
District cluster SE
HF staff and equipment
index (locality average)
0.043 0.122 0.075** −0.060 Exogenous Strong
(0.029) (0.083) (0.030) (0.057)
HF staff and equipment
index (district average)
0.074* 0.464* 0.132*** −0.062 Exogenous except
for whole sample
Weak
(0.043) (0.245) (0.047) (0.081)
1st and 2nd Stage refer to reduced-form and structural equation
Average marginal effects reported
Standard errors corrected for intra-cluster correlation at locality level in parentheses when not differently specified
Constant, Percentage of clinics among HFs, Demand-side characterictics, Province and month controls included
Exogenous if Wald test for exogeneity does not reject the null hypothesis of exogeneity at 5 % level
HC health Centre, DH district Hospital
***p < 0.01, **p < 0.05, *p < 0.1
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living further away. These findings are generally in line
with previous studies from Mozambique [6, 7, 14]. Dif-
ferences concern the insignificant effect of income [7]
and of HF characteristics [14], which may be explained
by the evolution of health seeking behavior over time
and real increases in consumption per capita, respect-
ively. Furthermore previous studies used data from a
sub-sample of provinces and by the analysis of health
behavior unconditional on illness reporting.
From a policy perspective, the results suggest that in-
creased utilisation of health services can be achieved ifservice provision is scaled-up, which can be done
through three different channels. First, health care ser-
vices can be made more accessible to a larger population
by increasing the number of HFs in a given area. Making
a HF accessible within one hour walking distance would
increase alone the probability of seeking care by 0.18 for
the 40 % of the population that currently live further
away. Second, the type of services provided in a given lo-
cality could be expanded, with existing HFs offering a
wider range of health care services, or through a change
in the ‘HF mix’ of a given area, with a greater proportion
of HFs providing primary and secondary care. Third,
Anselmi et al. Health Economics Review  (2015) 5:26 Page 11 of 13governments could increase the availability of inputs ne-
cessary to make health services effectively available in a
given HF (i.e. staff, equipment and drugs), for example
to meet the minimum level set by official existing norms.
Since on average HFs currently have only 50 % of the
staff and equipment set by norms, reaching that stand-
ard would increase the probability of seeking care for
those who live in the proximity of a HF by 4 %.
Previous studies suggested that making more re-
sources available in existing HFs is more cost-effective
than increasing the number of HFs in order to improve
health care utilisation [17]. Our results suggest that
choosing one policy or the other might have different
equity implications, beyond cost effectiveness ones. In-
deed, increasing the availability of staff and equipment
would benefit the subsample of individuals living closer
to HFs, who may correspond to the better-off groups of
the population, but would not affect the probability of
seeking care for those living further away. The latter
would only increase if more HFs were made available
where households live. Our results also suggest that
there are demand-side barriers that have to be addressed
to improve health care utilization among individuals
needing care, namely income, education, and a type of
employment. Differences across these dimensions seem
to be more important determinants of the probability
of seeking care when HF are not easily accessible sug-
gesting that increasing the availability of health care
may also potentially reduce inequalities in service
use due to individual and household characteristics.
Lowering the barriers to access related to distance
would reduce the opportunity cost of visiting a HF,
making it more affordable to individuals with lower
socio-economic status.
As found by all previous studies on health care seeking
behaviours in LMICs using data from surveys on living
standards or similar, this study suffers from several limi-
tations, mostly related to data availability. First, results
are not representative for the entire population in the re-
gional catchment area, but only for individuals who re-
ported illness in the two weeks prior to the interview.
However, illness reporting may be a reflection of self-
perceived rather that objective measures of health. The
presence of a possible systematic bias in health status
self-assessment may translate into an over-estimation of
the effect of the variables of interest because individuals
who are more likely to use services (and who can more
easily access a HF) are also more likely to report illness
[46]. Second, the lack of information on health status
and illness type and seriousness prevents a deeper un-
derstanding of the magnitude and heterogeneity of the
effect associated with both demand and supply-side de-
terminants of health care use. Third, we implicitly as-
sume that individuals have a perfect knowledge of whereHF are, what type of services they offer and how well
staffed and equipped they are. If instead information was
inversely correlated to distance from a HF, the lack of ef-
fect of supply-side determinants on the probability of
seeking care could then be the reflection of lack of in-
formation. However, since the nature of the services
provided in clinics and of the measure of their staff
and equipment considered here is very basic and easily
observable, it is likely that individuals get information
before deciding whether to seek care. Fourth, the
number and type, and therefore the distance from a
HF, have been treated as exogenous in this analysis.
However, while this assumption is plausible in the
short run covered by the data, it is plausible that in
the long run more HFs and providing a higher level of
care may also be concentrated where individuals are more
likely to use health care. Studies assuming a longer run
perspective should therefore allow for endogeneity in HF
availability and explore the complementarity/ substitution
of decisions concerning the number, type and resourcing
of HFs should be explicitly discussed. Finally, the analysis
is limited to the first contact with a health care provider
but does not explore the effect of demand and supply-side
factors on the intensity of care received afterwards.
Conclusion
In contexts where resources are limited, investing in ser-
vice availability, in terms of number and type of HF as
well as resources in HFs will contribute to better quality
of care and encourage populations to use health services.
However, while increasing the number of HF would in-
crease the probability of seeking care we found that
this effect would be small but significant only for those
living closer to existing HFs. Such policies could benefit
primarily more advantaged populations, while those in
greater need would remain under-served without ex-
tending the services currently provided. Even when ser-
vices are available, demand-side constraints still limit
access to health care. However, geographic proximity of
a HF reduces the opportunity cost and the relative effect
of demand side factors and likely inequalities related to
socio-economic factors.
Further research should aim to generate a deeper un-
derstanding of the relative importance and interplay be-
tween demand and supply-side determinants of service
use and between the various dimensions of health care
need, access and quality. The role of demand and
supply-side factors should be explored not only in deter-
mining the decision to seek care, but also the choice of
provider, the frequency of use and the effective use of
more specialised services.
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